cannot. If Prof. Dunkerley will again read my previous letters to NATURE (Jan. 29 and June 4) he will realise that the ' exceptions ' to the ' N eo-Mendelian ' views of the functions of the chromosomes were given in the hope of elucidating this interpretation of generally accepted observations, and not with the incomprehensible objective which he attributes to me.
Prof. Dunkerley writes : " The transmission of paternal characters by the spermatozoon is not denied by Dr. Walker, and if he doubts the transmission of these characters in some way through the chromatin material of the male sperm cell, there is very little left in the sperm." This is an example of those loose methods of thought and expression which have led to much misunderstanding of biological problems. What are " the paternal characters " ? Are those peculiar to the male parent only implied ? Godlewski fertilised enucleated eggs of sea-urchins with the sperms of crinoids, and these developed into gastrulro possessing only maternal characters, though apparently all the chromosomes present were of paternal origin (Archiv fiir Entwicklungsmechanik, Bd. 20; 1906) . There are records of many other experiments bearing upon this point (Driesch, H., Arch. f. Entwick., Bd. 16; 1903. Boveri, Th., ibid. Loeb, J., Arch. f. d. gesam. Physiol., Bd. 99; 1903. Bataillon, E., Arch. d. Zool. Exper., Tom. 6; 1910) .
I do doubt the transmission of paternal or any other characters in any way by the chromatin of any cell, even including the "male sperm cell," whatever that may be. So long ago as 1907 (" Essentials of Cytology ") I pointed out that in all probability the chromatin is merely a secretion of the linin, and that if there are permanent and individual constituents of the cell handed on from one generation to another, they are to be found in the linin and not in the chromatin. Doubtless the little regular rows of chromatin granules of the cytological preparation are tempting to the 'Neo-Mendelian,' but the evidence against their permanent nature is strong.
I fail to see the point of the remark as to the proportion of the sperm left when the chromatin is eliminated.
Having admitted the difficulty of imagmmg all or half the potentialities " for the development of an animal " being contained in the " microscopic spermatozoon," Prof. Dunkerley goes on: "Then is it much more difficult to believe that these potentialities are arranged in some sort of order in the individual chromosomes ? " " I can't believe that ! " said Alice. " Can't you ? " the Queen said in a pitying tone. "Try again : draw a long breath, and shut your eyes." . . . " I dare say you haven't had much practice," said the Queen. "When I was your age, I always did it for half an hour a day. Why, sometimes I've believed as many as six impossible things before breakfast." ("Through the Looking-Glass," Lewis Carroll. London: Macmillan and Co., 1873.) CHARLES WALKER. University of Liverpool, July 3.
On X-ray Diffraction Patterns from Liquids
and Colloidal Gels.
ON account of the present great interest in the interpretation of X-ray patterns for amorphous substances (broad haloes) it seems desirable to present in a preliminary way a few of the observations made in the present writer's laboratory. These tend to show that very important information of practical bearing can be obtained on rubber and its substitutes, nitrocellulose, gelatine, linseed oil, china wood oil, resins, No. 3012, VoL. 120] varnishes, etc. In all cases the films have been measured photometrically so that on the curves the exact centres of the broad bands are easily located. For unstretched rubber latex films the spacings calculated by the Ehrenfest formula (a= 7·72 X/47r sin IJ, where 21J is the diffraction angle) from the two principal rings (second order faint rings appear in addition) are 6·03 A.U. and 14·76 A.U., in fair agreement with Hauser and Rosbaud (Kautschuk, Jan. 1927, p. 17) . When, however, the rubber is very carefully purified by a process of fractional solution and evacuation to constant weight, the spacings are 5·97 A.U. and 11·15 A.U., a profound change in the inner ring. Intermediate values up to 14·76 A.U. have been observed with solvent swelling. On account of the excellent proof by Zernicke and Prins (Zeit. Physik, 41, 184; 1927) that the broad rings are indicative of the natural distance of nearest approach of molecules, the classical Bragg formula nA. = 2d sin IJ seems preferable to the Ehrenfest expression, which was derived for regular spacing of atoms within molecules.
With nitrocellulose of the same composition the following quantitative results are typical for the spacings of the inner and outer rings respectively, calculated by the Bragg formula : The swelling or combination of molecules with solvent or oil has a much greater effect than aging, even though the film may become very brittle.
Contrary to the results of Katz (Zeit. physik. Ohem., 125, 321; 1927) , distinct though usually small differences in spacings are observed with china wood oil and linseed oil during polymerisation and drying. The following remarkable results on china wood oil were obtained by careful measurement of the photometric curves ; they are expressed as percentage change related to the spacings of the raw liquid oil calculated by the Bragg formula : 
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The prepared liquid in this case consisted of china wood oil heated with Venice turpentine and thinned with pure turpentine. The film dries with a crystalline finish, which is, however, only a pseudo-crystalline wrinkled skin. The increase in spacihgs (decrease in ring diameters) in every case, including drying, over those of the raw oil is remarkable. Combination with solvent molecules and polymerisation are both definitely indicated. No indication has been found in these patterns of long spacings such as are obtained with solid carbon chain compounds, and such as have been observed for liquid primary normal alcohols by Stewart and Morrow (Proc. Nat. Acad. Sci., 13, 222; 1927) . It is possible that diffraction rings corresponding to these long spacings may be so clo<:e to the cent.ral direct-beam trace on the photographic films that they are not defined. This is particularly true where molybdenumKa rays have been used instead of rays from a copper target.
. . Similar results have been obtamed w1th cumar, resins, varnishes, etc. In all cases it is clear that the ' amorphous ' ring diagrams may yield very important theoretical and practical results in terms of mental space array of molecules or aggregates acting a,; units, polymcrisat,lon, the ,;welling of gels, and changes during aging. X-ray science has apparently reached the stage wherein it may analyse all matter in any form whatsoever. GEORGE L. CLARK.
Dept. of Chemical Engineering,
Mass. Institute of Technology, Cambridge, Massachusetts, U.S.A.
Potentials during the Solar Eclipse. OwiNG to adverse weather conditions we were unable to take any photographs of the solar eclip,;e at Bangor. Certain other observations which were made may be of interest. A thermometer mounted on a stancl in the open and viewed through a telescope recorded a clrop in temperature of only 0°·5 C., the E". actual temperature at the time of totality being 8°·5 C.
Readings were taken by the water-drop method of the variation of the potential at a point 215 em. above the ground before, during, and after the eclipse. The potentials recorded on J lille 28, 29, and 30 are shown in the accompanying diagram (Fig. 1 ). It will be noticed that during the eclipse there was a change from a positive to a negative potential, this change being probably due to the heavy rain which fell at the time.
The darkness and fall of temperature during totality were not so marked as they would have been had there been no cloud, and the whole phenomenon was disappointing in this pa.rt of the country. FoLLOWING the work of one of the authors on regularities in the spark spectrum of tin (Sn III, Proc. Phy. Sue., 39, Hil; 1927; and Sn IV, in the course of publication), the spectrum of the element in the stage (Sn n) has been investigated.
According to the theory of ,;pectra recently developed by Hund, the first spark spectrum of tin must arise from transitions of one electron successively through the 0 2 , 1\, 0 3 , 1'2, Q1, O, · · · shells which result respectively in the usual doublet terms in the order of value, 1 2 1', 128, PD, 2 2 P, 2 2 8, }2}1', etc. All these terms have been found, the largest being 1 2 P 1 1 17 684, giving the second ionisation potential of tin to be about 14·5 voltfl.
Be;;ides these, the configuration of one 0 1 and two 0 2 eloctrons gives •P, a2D, 2p, a2S terms. Combination pairs between this a 2 D term (found to be identical with the x 12 terms mentioned in the paper referred to above) and the r.egular z P and z ./i' terms are detected, the latter forming a characteristic series, very prominently seen in the spark spectrum of the element, ahd there is probably an indication of the existence of the •.P term also. As a result of tho analysis, about thirty lines of the first spark o;pectrum of the element have been classified, which include a large number of the strong lines observed in the ordinary spark and the vacuum arc in the visible and the fluorite region.
The first doublet P separation is fotmd to be 4247 cm.· 1 which is in agreement with the value inferred from the probable limiting difference oo 3 P 1 -oo 3 P 2 of the arc spectrum of tin. The second separation 2 2 1' 1 -2 2 1' 2 =886·2 and tho second principal pair 1 2 8 -221' 12 , with the aid of the relativity doublet laws, have led to the two following pairs in the spectrum of Sb -III (which is under investigation by us). These pairs probably form the consecutive members of the second sharp series of the spectrum. In general features the first spark spectrum of tin is found to resemble closely the spectrum of Si II, analysed by Fowler. Details of the analysis will be published shortly.
A. L. NARAYAN.
K. R. RAO, 
